Peptide synthesis of gold nanoparticles: the early steps of gold reduction investigated by density functional theory.
Gold nanoparticles can be synthesized by reducing chloroaurate(III) ions in the presence of peptides. Here, such reduction for serine and tyrosine is studied by density functional theory including solvent effects. We find that the formation of chloroaurate complexes of these amino acids is thermodynamically viable and facilitates the reduction of Au(III), to a greater degree for tyrosine as found in experiments. Our results also suggest a rationale for the behavior of tyrosine-intercalated peptides.